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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIndp cneuniasnizoBaHoi BY€HOI pasau (pa30Boi cIieniaizoBaHOil BYUEHOI pasu). [l 64.051.14
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [lepkaBHa HayKOBa yCTaHOBa HayKOBO-TEXHOJIOMYHUIA
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 31.21

Tema gucepranii:
1. XipasnbHi giecrepu n-tep@eHinguKapooHOBOI KUCIOTU i PTOPOBMICHUX CIIUPTIB SIK €(PEKTUBHI KOMIIOHEHTU

CETHETOEJIEKTPUYHMX PiIKMX KPUCTAJIIB 3 MAJIUM KPOKOM HaJIMOJIEKYJISIPHOTO TeJIiKOimy

2. Chiral diesters of p-terphenyl dicarboxylic acid and fluorinated alcohols as effective components of ferroelectric
liquid crystals with a short helical pitch

Pedepar:

1. Incepraniiina po60Ta NPUCBSYE€HA CUHTE3Y Ta JOCJIiI’KEHIO HOBUX €(PEKTUBHUX (PTOPOBMiICHUX XipaJbHUX
KOMITOHEHTIB [IJIs1 CETHETOEJIEKTPUYHUXK PiIKOKPUCTAJIIYHUX MaTepiaiB 3 KODOTKMMU KPOKaMH rejiikoifa. B po6oTi
PpO3p0o06JIeHi IpenapaTUBHi METOIY CUHTE3Y HOBUX XipaJlbHUX JliecTepiB N-TepdeHiNInKapboHOBOI KUCIOTH Ta
(pTOpOBMiCHUX cIUPTiB. CHHTE30BaHO CUCTEMATHUYHI PSIIM CHMETPUYHUX XipaJbHUX AieCTEPIB M-
Tep@eHinauKapOoOHOBOI KUCJIOTH, Ki MicTSTh 3anmuku 1,1,1-Tpudropoankan-2-ois, 2,2,2-Tpudtopo-1-m-
TOJIIJIETAHOJIY, @ TAKOXK JieCTEPH, MOJIEKYJIU SIKAX Y TEPMiHAJIIBHUX I10JIOKEHHAX CYKYIIHICTD XipaJIbHUX JIAKTATHUX
Ta 1,1,1-Tpudropoankan-2-ojbHUX GparMeHTiB. 3alIPOIIOHOBAHO HOBUM XipaJIbHUI A€PUBATU3YIOUNI PEareHT [AJIs
BU3HA4YEHHS €HaHTIOMEPHOI UMCTOTHU XipaJIbHUX BTOPUHHUX (PTOPOBMICHUX CIIUPTIiB. PO3po6yieHo criocobu

onep>xanHs (R)- Ta (S)-eHaHTiomepHux 1,1,1-TpudTopoankan-2-0JiB 3 BUCOKOIO €HAaHTIOMEPHOIO YACTOTOIO, SIKi €



KJII0YOBMMU HAMIBIPOAYKTAMU [IJISI CUHTE3Y LiJIbLOBUX CIIOJNYK. JJOCIIII>KEHI BJIACTUBOCTI CUHTE30BAHMX LIiJIbOBUX
CIIOJIYK SIK XipasibHUX KoMIoHeHTiB CEPK matepiasis. B pe3ysbTati OCIiI)KeHb OTPUMaHi AaHi 0A0 BIVIUBY
MOJIEKYJISIPHOI CTPYKTYpH XipajlbHUX JiecTepiB N-TepdeHinan-kapboHoBoi kucaoTu Ha BinactusocTi CEPK 3 manum
KPOKOM reJlikoifa. Ha ocHOBiI HOBUX XipaJlbHMX KOMIIOHEHTIB po3pobiieni CEPK marepianu 1J1s1 BAKOPUCTAHHS Y
Cy4aCHUX (POTOHHMX IIPUCTPOSIX. 3aIIPONIOHOBAHO €(PEKTUBHUI CIIOCIO OTPUMaHHS B €HAHTIOMEPHO YMCTOMY
BUIJISIAI TPUPTOPOMOJIOUHOI KUCJIOTU — KOPUCHOTO XipaJIbHOTO HA-ITiBIIPOAYKTA [1J11 CUHTE3y NepPCIIeKTUBHUX

komrnoHeHTiB CEPK.

2. Ferroelectric liquid crystal (FLC) materials are promising alternative to nematic LCs, due to their fast switching
in the range of hundreds to microseconds under moderate driving voltages. For the realization of modern electro-
optical effects from FLC materials, it is required to induce a nanoscale pitch of the helicoid and high spontaneous
polishing. We have stated suitability criteria of chiral organic compounds for practical use in the short-pitch FLC
materials: first one is high helical twisting power (HTP) which is characteristic of CCs and is inversely proportional
to a value of the pitch of a supramolecular helix. HTP is to be not less than 35 um-1. Second, effective induction of
spontaneous polarization (PS) in a FLC at the level at least 150 nC/cm2 should take place. Relying on some
regularities found in literature, we have stated primary structural criteria which may affect effectivity of chiral
components intended for use in the short-pitch FLC materials: (1) presence of two flexible polar groups separated
by p-terphenyl core in a CC molecule; (2) presence of polar trifluoromethyl groups at chiral centers; (3) presence
of two flexible terminal alkyl substitutes which may take an effect by strengthening interaction between molecules
in adjacent smectic layers; (4) substitution of an alkyl at the chiral center with more polarizable aryl moiety; (5)
introduction of a bifunctional lactate moiety to CC molecules. The thesis is aimed at synthesis and study of new
efficient fluorine-containing chiral components of ferroelectric LC materials with short helical pitch. Preparative
synthetic methods for new chiral diesters of p-terphenyldicarboxylic acid and fluorine-containing alcohols are
developed. Systematic series of chiral symmetric of p-terphenyldicarboxylic acid diesters containing 1,1,1-
trifluoroalkane-2-olic and 2,2,2-trifluoro-1-p-tolylethanolic residues as well as combination of chiral lactate and
1,1,1-trifluoroalkane-2-ol fragments are obtained. New chiral derivatizing reagent I-methyl-phthalate is proposed
for determining enantiomeric purity of chiral secondary fluorine-containing alcohols being key intermediates for
the synthesis of the target diesters. Using I-menthylphthalate, synthetic methods for enatiomerically pure (R)- and
(S)-enantiomeric 1,1,1-trifluoroalkane-2-ols are developed. Properties of the target compounds as chiral
components of ferroelectric LC materials are investigated. The effect of molecular structure of chiral diesters of p-
terphenyldicarboxylic acid on the properties of short-helix FLCs is obtained. Based on the new chiral components,
FLC materials for use in modern photonic devices were developed. An effective method for the resolution of
racemic trifluorolactic acid is proposed.
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